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(54) Signal processing unit 

(57) A status and control unit, which 
co-operates with a central station via a 
communications link, is controlled by a 
microprocessor which is programmed 
to operate in a functional configuration 
controlled by the settings of one or 
more parameters. These parameters 
may be changed by means of a mes- 
sage transmitted to the unit from the 
central station. 




r30 

SENSING I y/ 



-36 



LOGIC 
CONTROL 
DECODER 



34- 



COMMAND 
DECODER 



28 



r 28 




* I/O CONNECTOR 



jJ2 



MICROPROCESSOR 



AUXILIARY 

RAM 
MEMORY 



3S> 



A 



r 



3§_ 



r25 



28 





r 




FSK 
ENCODER 


fr 

r 28 


FSK 
DECODER 




24- 





26 



-23 



RADIO OR WIRE 
LINE CONNECTOR 



UNIT 
ADDRESS 



PARAMETER 
SWITCHES 



The drawings originally filed were informal and the print here reproduced Is taken from a later filed formal copy. 



V4 2118340 




1 


FRAME 


SYNC 


to 





Ol 
CM 



3 



CM 



CO 
CM 



8 



CM 



3 



CM 

O 
CM 



cn 



CM 



CO 



CO 



CO 



cm 



s 

■ CO 



CD. 



UJ 



o 



Q 

oo 

p 

OlL 

o 



LdoEr 

III 




m 



53 



z 

o 

I 



0 


















£ CO 



o 
5 



2/4 



2 



4/4 



2118340 




INSERT 
NEW GROUP 



I 



ACKNOWLEDGE 
TO CENTRAL | 

( RETURN ) 



B 



SPECIFICATION 
Signal processing unit 

5 Technical Field 

This invention relates to a signal processing unit and 
particularly but not exclusively to a unit suitable for 
forming part of a supervisory control system in 
10 which a plurality of such units perform monitoring 
and control functions under the supervision of a 
central station which communicates with the units 
via a communications link which may be a radio or 
wire line link. 

15 

Background art 

A known signal processing unit of the above type 
may be a status unit, a control unit or a combined 
status-and-control unit. 
20 A status unit monitors the state of one or more 
input signals and when a change of state occurs at a 
status input a message to that effect is generated 
and sent to the central station, the message contain- 
ing an address which identifies the transmitting unit. 
25 A control unit provides one or more control 
outputs at which signals are provided for remote 
control functions. Activation of a control output may 
result in the closure of a relay contract and this 
activation is initiated by means of a message sent 
30 from the central station to the control unit. 

A status-and-control unit combines the functions 
of the other two types of unit 

A problem with known signal processing units of 
the above type is their inability to adapt to changing 
35 environmental conditions. For example, transmis- 
sion may become unreliable due to transmission 
path deterioration. 

This invention seeks to provide a signal proces- 
sing unit which is more adaptable than known units 
40 and in which the above-mentioned problem is at 
least mitigated. 

Brief description of the invention 
According to this invention there is provided a 

45 signal processing unit comprising communication 
means for receiving message transmitted to the 
processing unit; processing means for controlling 
operation of the unit in accordance with at least one 
stored operating parameter; storage means for 

50 storing the at least one parameter governing opera- 
tion of the processing means and wherein the 
processing means is responsive to a received mes- 
sage to change the at (east one parameter whereby 
the operating characteristics of the signal processing 

55 unit may be changed. 

The processing means may be a microprocessor 
operating under programme control in accordance 
with the at least one stored parameter. 
The storage means may be a random access 

60 memory cooperable with the processing means. 
Further storage means cooperable with the pro- 
cessing means and the said storage means may be 
provided for storing an initial value of the at least 
one parameter. 

65 The further storage means may be one or more 
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digital switches. 

The communication means may comprise trans- 
ceiving means which may be a radio transceiver or a 
wire line link. 
70 The signal processing unit may include status 
sensing means for sensing the status of one or more 
status inputs. 

The signal processing unit may include one or 
more control outputs for providing remote control 
75 functions. 

A plurality of signal processing units may be 
provided each communicating with a central station 
via the communication means. 
An exemplary embodiment of the invention will 
80 now be described with reference to the drawings in 
which Figure 1 illustrates schematically a supervis- 
ory control system including processing units in 
accordance with the present invention. 
Figure 2 illustrates the form of code word utilized 
85 for communication in the system of Figure 1 and 
Figure 3 illustrates a signal processing unit of this 
invention in more detail, and Figure 4 is an explana- 
tory flow chart diagram. 
Referring now to Figure 1 the supervisory control 
90 system illustrated comprises a central station 1 
which supervises the activities of remotely located 
status and control units 2, 3 and 4. The central 
station communicates with the unit 2, 3 and 4 by 
means of radio transmission from an aerial 5 which 
95 transmissions are received by the respective aerials 
6, 7 and 8 of the units 2, 3 and 4. 

The status and control unit 2 has a number of 
status inputs 9 of which two are shown and a 
number of control outputs 10 of which two are 
100 illustrated. Likewise the unit 3 has status inputs 11 
and control outputs 12 and the unit 4 status inputs 13 
and control outputs 14. The status inputs 9 of the 
unit 2 provide monitoring functions such as the 
monitoring of the water level at a reservoir and any 
105 change results in a change at the status inputs. This 
change may typically be a switch closure due to the 
water level change and may be communicated to the 
central station 1 by means of a trasmission 15 in 
digitally coded form. The central station may then 
110 send a transmission to the status and control unit 2 
in the reverse direction which contains a coded 
message instructing this unit to provide a control 
output at one of its outputs 10 to operate for 
example a pump. 
115 In addition the status and control unit 2 may be 
configured so that a change in status at any one of its 
status inputs 9 results in a command message 16 to 
the status and control unit 3 to provide an output 
signal at one of its control outputs. Similarly unit 3 
120 may correspond with the unit 4 via a transmission 
17. 

A typical code word used for the digitally coded 
transmission is illustrated in Figure 2 to which 
reference will now be made. 

125 In Figure 2 the illustrated code word contains 32 
bits of information these bits being numbered from 
0-31. Bit 0 in the present control system is always 
logical 1. Bits 1-11 define an address portion of the 
code word and identify a station for which a 

1 30 message is intended and a station from which a 
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message originates. Bits 1-9 define the actual station 
address while bits 1 0 and 1 1 may be used to define a 
system address where more than one system of 
signal processing units is controlled by a single 
5 central station. Bits 12-25 effectively define the 
information content in the message, bits 12-14 
signifying one group of a number of code word 
groups whilst bits 1 6-25 further define the function 
of the actual code word within the selection group. 

10 Bit 15 is always zero. Bits 26-30 constitute a Bose- 
Chaudhuri Cyclic code which is a function of all the 
proceeding bits and the final bit number 31 is a parity 
check bit for the entire code word. 
Although the communication illustrated in Figure 

15 1 is by means of radio transmission this communica- 
tion may equally well be affected by a wire line link. 

A signal processing unit in accordance with this 
invention and which may be used as the status and 
control units in the system of Figure 1 will now be 

20 described with reference to Figure 3. 

Referring now to Figure 3 there is shown a more 
detailed schematic illustration of a signal processing 
unit in accordance with the invention. The unit 
includes a microprocessor 22 typically a Mostek 

25 3870. The processing unit has a transceiver (not 
shown) which may be a radio or wire line unit and 
signals to and from this transceiver are couples by 
means of a connector 23. Received signals are 
decoded by a F.S.K. decoder 24 and fed to an input 

30 25 of the microprocessor 22. Similarly, signals 
intended for transmission from the unit are fed from 
the microprocessor 22 to the connector 23 via an 
F.S.K. encoder 26. The unit has a unique address 
which is set in an address store unit 27 which is read 

35 by the microprocessor from a data bus 28 to which 
the store 27 and the microprocessor 22 are coupled. 
The data bus 28 is also coupled via an input/output 
connector 29 to a status sensing unit 30 and a control 
output driver 31. The status sensing unit 30 typically 

40 formed by a number of gates, senses the status of a 
number of status inputs 32 whilst the control driver 
31 provides control outputs to activate relays 33. 

Status information sensed by the status sensing 
unit 30 is put onto the data bus 28 under the control 

45 of a command decoder 34 typically formed by a 
Motorola MC1 4556 which decodes commands fed 
from an output 35 of the microprocessor 22 via the 
input/output connector 29 and these commands are 
decoded under the control of a logic control decoder 

50 36 which also receives signals from an output 37 of 
the microprocessor and which is also connected to 
the command decoder 34 via the input/output con- 
nector 29. The command decoder 34 is also coupled 
to the control driver 31 and therefore ensures that 

55 either status information or control signals for the 
control relays 33 is fed to the data bus 28. 

Also coupled to the data bus 28 is a digital 
parameter store in the form of a number of DIP 
switches 37 and these switches are used to define a 

60 number of parameters which determine how the 
signal processing unit operates. The parameters are 
transferred via the data bus 28 under the control of 
the microprocessor 22 in an auxilliary RAM memory 
38 which is accessed by the microprocessor via a 

65 connecting line 39. 



The parameters can determine various operating 
modes. For example one parameter may determine 
whether the relays 33 are latching or momentary in 
operation. One parameter may determine whether 

70 the microprocessor generates a new message in 
response to the predetermined stimulus and another 
parameter may determine whether the new address 
for transmission is obtained by augmenting or 
decrementing the address of the unit concerned. 

75 Another parameter may determine the length of a 
trasmission burst from the signal processing unit 
The above are only a few typical examples of the 
controls which may be excerised by setting the 
parameter switches 37. 

80 Assume that a coded message is sent to the 
illustrated signal processing unit to activate one of 
the relays 33. After decoding in the F.S.K. decoder 24 
the message appears as a series of marks and 
spaces at the input 25 of the microprocessor 22. The 

85 microprocessor 22 reads the unit address from the 
address store 27 via the data bus 28 and if this 
address matches the address in the decoded mes- 
sage the microprocessor will act on the information 
contained in the message. A command will be 

90 transferred to the command decoder 34 from the 
output 35 of the microprocessor via input/output 
connector 29, and this command will be decoded by 
the command decoder 34 under the control of the 
logical control decoder 36 and will result in the 

95 connection of the control driver 31 to the data bus 28 
and the subsequent operation of one of the relays 
33. 

As explained above the parameters which are set 
into the parameter switches 37 condition the manner 

100 in which the programme which is set into the 

microprocessor controls the operation of the signal 
processing unit. For example, one parameter may 
determine whether the control relays operate in a 
latching or a momentary mode. In momentary 

105 operation the relays reset automatically after one 
second. 

In a co-pending patent application there is de- 
scribed the manner in which a signal processing unit 
derives a message having a new address which 

110 consists of its own address modified in a predeter- 
mined manner. One parameter may be set to 
determine whether such generation of a new mes- 
sage to another signal processing unit occurs at all 
and if it does whether the address is augmented or 

115 decremented. 

A parameter may operate to cause the signal 
processing unit to perform control operations, either 
in a check forward mode in which two identical 
consecutive control words must be decoded to effect 

120 control or without the check forward mode in which 
decoding a signal control word is sufficient to effect 
control. Another parameter may determine whether 
the length of a radio transmission from the unit is in 
bursts of for example, 0.55 seconds or 2.00 seconds 

125 and containing approximately 8 or 20 words respec- 
tively. This allows the signal processing unit to 
respond to adverse transmission conditions. 

Another parameter may determine whether the 
unit ignores selected status inputs preventing a 

130 change of state in those inputs from initiating 



transmissions or control functions. These are just 
some examples of operating parameters which may 
be set as digital values by the parameter switches 37, 
Rather than being set once and for all by means of 
5 the switches 37 the contents of these switches are 
read onto the data bus 28 by the microprocessor 22 
and into the auxilliary RAM memory 38 which 
thereafter is accessed via the connecting line 39 by 
the microprocessor 22. Once the contents of the 
10 parameter switches are entered into the RAM mem- 
ory 38 operation of the signal processing unit is 
thereafter controlled by the contents of this RAM 
memory and not by the settings of the parameter 
switches. 

15 Operation of the unit can now be made more 
flexible by reconfiguring these parameters by means 
of a transmitted message. A code word message 
may be received by the signal processing unit from a 
central station in the usual manner and after decod- 

20 ing by the F.S.K. decoder 24 is fed to the microp- 
rocessor 22. The information in the coded message 
may be such as to enter new parameters into the 
auxiliary RAM memory 38 so as to reconfigure the 
functional capabilities of the signal processing unit. 

25 For example the ability of the unit to generate a new 
message to another unit having a different address 
may be overriden or the length of a trasmission 
burst may be modified during adverse broadcasting 
conditions. 

30 The values entered originally into the parameter 
switches 37 remain unaltered and during a start-up 
or default condition these values would once again 
be read by the microprocessor into the auxilliary 
RAM memory as a basic functional starting point for 

35 the unit. 

Referring now to Figure 4 together with Figure 3, 
there is shown a typical flow chart diagram illustrat- 
ing the programming of the microprocessor 22 to 
perform the present invention. The routine is called 

40 when a decoded message indicates alternation of 
one or more parameters. 

As currently envisaged the parameters, initially set 
by means of the digital switches 37, are arranged in a 
number of groups. Each parameter consists of one 

45 or more bits and a group contains eight bits. In this 
routine an entire group is changed at one time 
(although the change may only effect one bit). Any 
parameter defined as more than one bit must reside 
entirely within one group to prevent a communica- 

50 tion fault producing a partially altered parameter. 
Step A - Determine which parameter group re- 
quires alteration. 

Step B - Replace the old group with the new 
decoded group. 

55 Step C - Send an acknowledgement to the central 
station indicating which group of prameters has 
been altered. 

The invention has been described by way of 
example only and modification may be made with- 

60 out departing from the scope of the invention. For 
example, the invention is not limited to the specific 
embodiments given by may be applied to any signal 
processing unit whose functional operation may be 
configured in accordace with one or more operating 

65 parameters. 
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CLAIMS 

1 . A signal processing unit comprising com- 

70 munication means for receiving messages transmit- 
ted to the processing unit; 

processing means for controlling operation of the 
unit in accordance with at least one stored operating 
parameter; 

75 storage means for storing the at least one para- 
meter governing operation of the processing means 
and wherein the processing means is responsive to a 
received message to change the at least one para- 
meter whereby the operating characteristics of the 

80 signal processing unit may be changed. 

2. A signal processing unit as claimed in claim 1 
in which the processing means is a microprocessor 
operating under programme control in accordance 
with at least one stored parameter. 

85 3. A signal processing unit as claimed in claim 1 
wherein the storage means is a random access 
memory co-operable with the processing means. 

4. A signal processing unit as claimed in claim 1 
wherein the further storage means is provided 

90 co-operable with the processing means and the said 
storage means for storing an initial value of the at 
least one parameter. 

5. A signal processing unit as claimed in claim 4 
wherein the further storage means is one or more 

95 digital switches. 

6. A signal processing unit as claimed in claim 1 
wherein the communication means comprises trans- 
ceiving means. 

7. A signal processing unit as claimed in claim 6 
100 wherein the transceiving means is a radio trans- 
ceiver. 

8. A signal processing unit as claimed in claim 6 
wherein the communication means is a wire line 
link. 

105 9. A signal processing unit as claimed in claim 1 
and including status sensing means for sensing the 
status of one or more status inputs. 

10. A signal processing unit as claimed in claim 1 
wherein the signal processing unit includes one or 

110 more control outputs for providing remote control 
functions. 

11. A signal processing system comprising a 
plurality of signal processing unit each unit compris- 
ing communication means for receiving messages 

115 transmitted to the processing unit; 

processing means for controlling operation of the 
unit in accordance with at least one stored operating 
parameter; 

storage means for storing the at least one para- 
120 meter governing operation of the processing means 
whereby the processing means is responsive to a 
received message to change the at least one para- 
meter whereby the operating characteristics of the 
signal processing unit may be changed and wherein 
125 each signal processing unit communicates with a 
control station via the respective communication 
means. 
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